
2011 BWSR Academy 

CONSTRUCTION MANAGEMENT AND 

INSPECTION 



Programs/Funding Sources 

/Conservation Practices 

  

  

  
  

  

  

  

  

RIM 

WRP WLI 

CREP 

CWF 

Wetland 

Banking 
LCCMR 

OHF 

  EWP 

  EQIP 

  FDR 

  CRP 



Wetland Restoration 



Agenda 

 Construction Plan/Documents 

 Contractor Bidding and Selection 

 Construction Implementation 

 Project Close-Out 



Agenda 

 Construction Plan/Documents 

 Contractor Bidding and Selection 

 Construction Implementation 

 Project Close-Out 



Agenda 

 Construction Plan/Documents 

Plan 

 Specifications 

Measurement and Payment 

 Inspection Plan 

Bid Process 

Contracts 



Construction Plan/Documents 

 Plan 

Cover Sheet 

Layout Sheet 

Plan View Sheet 

Detail Sheets 



Construction Plan/Documents 

 Specifications 

NRCS/SWCD 

BWSR 

 Ducks Unlimited 

MnDOT 

Others 



Specifications 

 Reference Specifications 

Referred to by Construction and/or Material 

Specifications 

 “Industry” Established 

List (Not Necessarily Complete) 

 ASTM – American Society for Testing and Materials 

 ACI – American Concrete Institute 

 AASHTO – American Association of State Highway and 

Transportation Officials 



Construction Plan/Documents 

 Measurement and Payment 

Lump Sum 

Time and Materials 

Bid Quantities/Unit Price 



Construction Plan/Documents 

 Measurement and Payment 

Which Method to Use? 

 Size of the Job 

 Complexity 

 Which Program is Cost-Sharing the Project 



Construction Plan/Documents 

 Measurement and Payment 

Lump Sum 

Time and Materials 

Bid Quantities/Unit Price 



Measurement and Payment 

 Lump Sum 

Pros: 

 Easy to Manage 

 Good for Small Projects with Very Few Items 

 Limited Inspection and Record Keeping 

 No Measurements 

 

Construction Plan/Documents 



Measurement and Payment 

 Lump Sum 

Cons: 

 Higher Built in Costs 

 Disputes Difficult to Resolve (usually) 

 Modifications Difficult 

Construction Plan/Documents 



Construction Plan/Documents 

 Measurement and Payment 

Lump Sum 

Time and Materials 

Bid Quantities/Unit Price 

Construction Plan/Documents 



Measurement and Payment 

 Time & Materials 

Pros: 

 Good for Contractor 

 Limited Measurements 

 Moderate Record Keeping 

 Modifications Easier 

Construction Plan/Documents 



Measurement and Payment 

 Time & Materials 

Cons: 

 Contractor Inefficiencies 

 Cost “Overruns” Hard to Account for 

 Higher Inspection Needs 

Construction Plan/Documents 



Construction Plan/Documents 

 Measurement and Payment 

Lump Sum 

Time and Materials 

Bid Quantities/Unit Price 

Construction Plan/Documents 



Construction Plan/Documents 

 Unit Price (Bid Form) 

Construction Plan/Documents 



Measurement and Payment 

 Bid Quantities/Unit Price 

Pros: 

 Fairest to Owner & Contractor 

 Modifications Easy 

 Disputes Easier to Resolve (usually) 

Construction Plan/Documents 



Measurement and Payment 

 Bid Quantities/Unit Price 

Cons: 

 Time Consuming 

 Extensive Inspection and Record Keeping 

 Risk “unbalanced bidding” 

Construction Plan/Documents 



Inspection Plan 

 Identifies Work to be Accomplished 

 Identifies Items to be Inspected 

 Identifies Degree of Inspection Required 

Construction Plan/Documents 



Inspection Plan 
Construction Plan/Documents 



Bid Process 
 Simple – (no contract) 

 Small amounts 

Private land (landowner hires) 

 Complex - (contract) 

Public lands 

Large projects 

Construction Plan/Documents 



Simple Bidding (No Contract) 
 Plan Sheets 

 Specifications 

 Bid Form 

Construction Plan/Documents 



Complex Bidding (Contract) 

 Formal Contract 

Plan Sheets 

 Specifications 

Bid Form 

Other Documents (as per Agency) 

Construction Plan/Documents 



Agenda 

 Construction Plan Components 

 Contractor Bidding and Selection 

 Construction Implementation 

 Project Close-Out 



Agenda 
 Contractor Bidding and Selection 

 Pre-Bid Meeting 

 Bidding Process 

 Contractor Selection 



Pre-Bid Meeting? 

 Type of Project 

 Complexity of the Project 

 Specialty Materials Used 

 Typically Not Needed 

Contractor Bidding and Selection 



Bidding 

Process 

Contractor Bidding and Selection 



Contractor Selection 

 Approved Contractor List 

 Landowner Preference 

 Past Contractors 

 Formal Advertising 

 Availability & Experience 

Contractor Bidding and Selection 



Agenda 

 Construction Plan Components 

 Contractor Bidding and Selection 

 Construction Implementation 

 Project Close-Out 

Construction Implementation 



Existing Site Conditions 
Construction Implementation 



Construction Plan 
Construction Implementation 



Seeding Plan/Map 
Construction Implementation 



Completed Restoration 
Construction Implementation 



 

Restoring Hydrology v.s. 

Seeding/Planting – Timing for Success 

Construction Implementation 



Agenda 

 Construction Implementation  

Engineering/Technical Practices 

Vegetation Establishment 

Construction Implementation 



Agenda 

 Engineering/Technical Practices 

Pre-Construction Meeting 

Permits 

Layout & Staking 

Construction Observation 

Project Modifications 

Construction Implementation 



Engineering/Technical Practices 
 Pre-Construction Meeting 

What Projects Require Meeting 

Who Should Attend 

What Should be Covered 

When to Hold Meeting 

Who is Responsible for What 

Construction Implementation 



Pre-Construction Meeting 

 What Projects Require Meeting 

Most Every Project.  Depends on: 

 Complexity of the Work 

 Knowledge and Experience of  the Principals 

Construction Implementation 



Pre-Construction Meeting 
 Who Should Attend 

 Owner 

 Contractor 

 Engineer (or Representative) 

 Construction Inspector 

 Others 

Construction Implementation 



Pre-Construction Meeting 
 What Should be Covered 

Construction Implementation 



Pre-Construction Meeting 
 When to Hold Meeting 

Before Construction Starts 

Day Construction Starts 

Construction Implementation 



Pre-Construction Meeting 
 Who is Responsible for What 

Owner 

Contractor 

Engineer/Inspector 

Others 

Construction Implementation 



Engineering/Technical Practices 

 Permits 

Landowner 

 NPDES Permit 

 Local Permits/Approvals 

Contractor 

 NPDES Permit 

 Gopher State One-Call 

 Road Authority Approval/Permit 

Construction Implementation 



Engineering/Technical Practices 
 Layout & Staking 

 How Much is Enough? 

 Bench Marks 

 What does the Contractor Want? 

 Keep the Contractor Informed. 

Construction Implementation 



Engineering/Technical Practices 
 Construction Observation 

 Sequencing 

 BMP’s 

Quality Control 

TAA 

Documentation 

 Quantities 

 Processes used 

 Photos 

 Material verification 

 Daily Diary/Log 

Construction Implementation 



“Conservation Projects” Model 

OWNER 

AGENCY CONTRACTOR 

$ $ 

Construction Implementation 



Typical “Wetland Mitigation” 

Model 
Private Wetland Banks & Replacement Sites 

OWNER 

REGULATOR CONTRACTOR 

DEVELOPER/ 

ENGINEER 

$ 
Credit 

Certification 

Construction Implementation 



Construction Observation 

Construction Inspection is OBSERVING 

construction methods and procedures, 

examining and testing materials used and 

examining and testing the resulting finished 

work. 

 

Construction Implementation 



Construction Observation 

The construction inspector’s prime 

responsibility is that of OBSERVING 

construction…….. 

 

Construction Implementation 



Construction Observation 

The project specifications are the main criteria 

governing the decisions and actions of an 

inspector; therefore, clear specifications and 

drawings are important. 

 

Construction Implementation 



Sequencing 
 Construction Activities Sequencing 

Efficiency 

Reduce Erosion 

Aides in Scheduling 

 Smoother Flow of Activities 

First Things First 

Frequency/Number of Trips 

Construction Implementation 



Engineering/Technical Practices 

 BMP’S 

Construction Activities Sequencing 

 Silt Fence 

Erosion Control Fabric/Mats 

Bio Rolls 

Mulching 

Temporary & Permanent Seeding 

Others 

Construction Implementation 



BMP’s 

 Silt Fence 

Construction Implementation 



BMP’s 
 Erosion Control Fabric/Mats 

Construction Implementation 



BMP’s 

 Bio Rolls 

Construction Implementation 



BMP’s 
 Mulching 

Construction Implementation 



BMP’s 
 Temporary & Permanent Seeding 

Permanent Seeding 

Temporary Seeding 

Construction Implementation 



Quality Control 
Construction Implementation 

 



Construction Observation 
 Technical Approval Authority (TAA) 

Construction Implementation 
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CONSERVATION PRACTICE

TECHNICAL APPROVAL AUTHORITY

Assignment and Acceptance

For

                                                                       __________________________________    

      (Employee)            (Title)

_______________________SWCD_______ Part A DATE _______________________    

      (Employer)

Part B DATE _______________________  

ETHICS STATEMENT

By signing this form, I agree to utilize my assigned technical approval authority only for work that I

am competent and qualified to perform.  I will seek assistance from others when complicating

factors warrant.

I also understand that conservation practices can have negative effects on some resources.  I agree to

consider the impacts of practices on all resources before recommending their use.

_________________________________________

   (Employee's Signature)

Technical Approval Authority assigned by:

_____________________________________ ____________________________________

      (Name) (Title)

______________________________________ ____________________________________

      (Signature) (Date)

ETHICS STATEMENT 

By signing this form, I agree to utilize my assigned 

technical approval authority only for work that I am 

competent and qualified to perform.  I will seek 

assistance from others when complicating factors 

warrant. 

I also understand that conservation practices can 

have negative effects on some resources.  I agree to 

consider the impacts of  practices on all resources 

before recommending their use.  



Construction Observation 
 On Site Observations 

Construction Implementation 



Construction Observation 
 Striping Under Embankments 

Construction Implementation 



Construction Observation 

 Striping Borrow Areas 

Construction Implementation 



Construction Observation 
 Scarifying 

When to Use 

Depth 

Scarifying Seed Bed 

Scarifying Embankment Footprint 

Construction Implementation 



Construction Observation 
 Core Trench 

Depth 

Extent 

Use of 

Materials 

Construction Implementation 



Construction Observation 
 Tile Investigation 

Construction Implementation 



Construction Observation 
 Tile Removal 

Tile Block/Removal, Type “A” 

Construction Implementation 



Construction Observation 
 Tile Removal 

Tile Block/Removal, Type “B” 

Construction Implementation 



Construction Observation 
 Tile Removal 

Construction Implementation 



Construction Observation 
 Compaction 

Moisture Content 

Material Type 

Compaction Type 

Pipe Installation 

 Sheet Pile Installation 

Overbuild/Settlement 

Construction Implementation 



Compaction 

 Compaction Equipment:  

Dozer    

Loaded Scraper 

Sheepsfoot   

    

 

 
10-20 psi (lb/in2) 

100  psi (lb/in2) 

200  psi (lb/in2) 

 

Construction Implementation 



Compaction 
 Pipe Installation 

Construction Implementation 



Compaction 
 Pipe Installation 

Construction Implementation 



Compaction 

 Riser Installation 

Construction Implementation 



Compaction 
 Sheet Pile Installation 

Construction Implementation 



Overbuild/Settlement 
 Embankment 

 Tile Blocks/Removal Areas 

Construction Implementation 



Documentation 

 Quantities 

 Processes Used 

 Material Verifications 

 Photos 

 Daily Diary/Log 

Construction Implementation 



Documentation 

 What to Watch For 

 Unsuitable subgrade materials 

 Proper Compaction 

 Quality materials (conduits, appurtenances, etc) 

 Proper grade control 

Construction Implementation 



Documentation 
 What to Document 

 Survey Notes 

 Core Trench Limits 

 Embankment Profile & Cross-Section 

 Conduit Inlet & Outlet Flow Lines 

 Auxiliary Spillway Profile and Cross-Section 

 Material Certifications 

 Technicians Notes  (Job Diary) 

Daily Progress 

Pertinent Conversions and Events 

Construction Implementation 



 Suggested Format 

Construction Implementation 

Documentation 



Documentation 
  Inspect to Fullest Extent Possible During 

Actual Construction 

 Easier to Make Corrections 

 Contractor Will Respect Plans/Specs Because You 

Do 

 Don’t “SUPERVISE” the Contractor  

Construction Implementation 



Engineering/Technical Practices 
 Project Modifications 

What Prompted the Change/Modification 

Who Can Make Changes/Revisions 

 Engineer or Engineer’s Field 

Technician/Representative 

Who Needs to Approve 

 Engineer or Engineer’s Field 

Technician/Representative 

When is a Change Ordered Needed 

 New Item 

 Scope Change 

Construction Implementation 



Agenda 

 Vegetation Establishment 

Key Considerations 

 Specifications 

 Schedules 

 Seeding Near Waterbodies 

 Seed Bed Preparation 

Flexibility 

Weed Control 

Establishment Results 

Monitoring 

Construction Implementation 



Vegetation Establishment 
Construction Implementation 



Vegetation Establishment 
 Key Considerations 

Transitioning to/from Construction 

Effective Weed Control 

Checking Establishment Results 

 

Construction Implementation 



Vegetation Establishment 
 Specifications 

Meeting Seed Law 

Pure Live Seed 

Yellow Tag Seed 

 Substitutions 

Mixing Directions 

Delivery Directions 

Construction Implementation 



Vegetation Establishment 
 Specifications 

BWSR Native Vegetation Guidelines 

 Developed 2009 

 Meet Legislation 

 Help Ensure Project Success 

Construction Implementation 



Vegetation Establishment 
 Schedules 

Detailed Schedule 

Coordinate Construction 

Coordinate Vegetation Installation 

Early August 2012 Initiate Construction 

Early September 2012 Finalize construction and seed winter wheat     

Early October 2012 Conduct spot treatment of  weeds 

Mid October 2012 Conduct dormant seeding of  permanent mixes 

May 2012  Conduct first mowing of  upland areas and  

   wetland areas that are accessible 

Construction Implementation 



Vegetation Establishment 
 Schedules 

Timing – Spring vs. Fall Seeding 

Construction Mix or Cover Crop 

 Seed Bed Preparation 

Flexibility 

Construction Implementation 



Vegetation Establishment 
 Schedules 

Timing 

 Construction Start Date 

 Weather Conditions 

BWSR’s Guidance 

 Preferred Seeding Dates 

 Types of Seed 

Construction Implementation 



Vegetation Establishment 
 Schedules 

Recommended Seeding Dates 

 http://www.bwsr.state.mn.us/native_vegetation/seeding-dates.pdf 

Construction Implementation 



Vegetation Establishment 
 Schedules 

Topography 

Construction Implementation 



Vegetation Establishment 
 Schedules 

Cover Crop? 

Construction Mix? 

State Seed Mixes: http://www.bwsr.state.mn.us/native_vegetation/index.html 

Cover crops are often used 

to stabilize a site in 

preparation of  installing a 

permanent native seed mix. 
 

Construction Implementation 



Vegetation Establishment 
 Schedules 

Cover Crop? 

Construction Mix? 

(Native Construction and Dry Swale/Pond State Mixes often used for RIM) 

Native construction 

mixes are typically used 

in disturbed areas 

needing a combination 

of  rapidly establishing 

cover along with longer-

lasting native grasses 

and forbs. 

Construction Implementation 



Vegetation Establishment 
 Seeding Near Waterbodies 

Quick Sequencing 

Quick Establishing Species 

Additional Erosion Control Measures 

Construction Implementation 



Vegetation Establishment 
 Seed Bed Preparation 

Dependant on Equipment 

 Firm – Drills 

 Rough - Broadcast 

Construction Implementation 



Vegetation Establishment 
 Flexibility 

 Scheduling Issues 

Construction Implementation 



Vegetation Establishment 
 Weed Control 

Management During Establishment 

Minnesota Wetland Restoration Guide Vegetation Section:  

http://www.bwsr.state.mn.us/native_vegetation/index.html 

Construction Implementation 



Vegetation Establishment 
 Establishment Results 

Project Specifications 

 Spacing of Native Species 

 Diversity Level 

 Invasive Species 

Construction Implementation 



Vegetation Establishment 
 Monitoring 

Assess Species Establishment 

 Identify Maintenance Needs 

Construction Implementation 



Agenda 

 Construction Plan Components 

 Contractor Bidding and Selection 

 Construction Implementation 

 Project Close-Out 



Agenda 

 Project Close-Out 

As-Built Plans 

Construction Certification 

Review Contractor Invoices and Making Payment 



Project Close-Out 

 Construction Certification 

 Engineer 

 Technician/Appropriate Technical Approval 

Authority (TAA) 

 As-Built Drawings 

 Document all Changes on Construction Plans 

 Reviewing of Invoices 

 Final Payment 



Project Close-Out 

 Construction Certification 

 Ensure that construction is done 

according to the approved plan 

CONSTRUCTION CERTIFICATION STATEMENT



Oversight 

 Ensure that construction is done 

according to the approved plan 
 

Project Close-Out 

CONSTRUCTION CERTIFICATION STATEMENT



Safety!!! 
 Hard Hats 

 Safety Vests 

 Trench Safety 



Safety!!! 

Hard Hats? 



Safety!!! 
 Safety Vests 



Safety!!! 
 Trench Safety 



 

Be Prepared - It Will Rain 



Be Prepared - It Will Rain 



Be Prepared - It Will Rain 



Questions? 


